treadmill walking at a speed that equated to a rating of perceived exertion of 13 ("fairly hard").
Introduction

44
Carbohydrate mouth rinsing has become established as a successful strategy to improve 45 endurance performance when exercise is completed after an overnight fast or in a post- 
52
Although nutritional recommendations for sports performance advocate the consumption of a 53 high carbohydrate meal within the four hours prior to commencing exercise (ACSM 2016), 54 low and moderate intensity exercise for weight control is often performed after an overnight 55 fast in order to enhance fat oxidation (Deighton et al. 2012 ). The influence of carbohydrate 56 mouth rinsing on low and moderate intensity exercise is currently unknown but the ergogenic 57 effects observed during high intensity exercise appear to be due to an increased self-selected 58 exercise intensity without a corresponding increase in exertion (Carter et hard" (Borg 1973 ). Participants were required to achieve this speed within 2-min and the 60- 
Expired gas analysis
131
Expired gas was collected continuously throughout the walk using an online gas analysis 132 system (Metalyzer 3B, Cortex, Germany) and averaged over the 60-min period. During rinsing,
133
the facemask was unclipped and gas analysis data for the subsequent 60-s period was excluded.
134
Energy expenditure and substrate oxidation rates were calculated from VO2 and VCO2 values 135 using the equations of Frayn (1983) .
136
Mouth rinse protocol
137
Participants were required to rinse their mouth with one of the experimental solutions (CHO,
138
PLA or WAT) at -10, -5, 0, and every 7.5 min thereafter throughout the 60-min walk. In .
146
Feelings of thirst were assessed at -10, 0, and every 15 min during exercise using an adapted
147
Borg scale (Ispoglou et al. 2015) .
148
Affective responses to exercise were assessed at -10, 0 and every 15 min during exercise using with an alpha value of 5 % in accordance with current convention.
168
In addition to null-hypothesis significance testing, magnitude-based inferences were calculated 169 to examine whether the observed differences were meaningful. This approach has been Using the spreadsheet by Hopkins (2007) , the P value was converted into 90% confidence 176 intervals (CI) for inferences about the true value of the effect statistic (Hopkins 2007 
192
Individual responses are presented within figures to allow further examination of the findings.
193
The inclusion of null-hypothesis significance testing and magnitude-based inferences within 
209
The chance that the true value of the effect has a beneficial, trivial or negative influence on there was no difference between trials for fat oxidation (P = 0.126; Figure 3b ). There was no 224 significant difference between trials for heart rate during the exercise bout (P = 0.572). Baseline thirst perceptions tended to be different between trials (P = 0.091), indicating higher 230 thirst in WAT and PLA than CHO (CHO: 9 (2); PLA: 10 (3); WAT: 9 (2)).
231
One-way ANOVA revealed no significant differences in composite appetite time-averaged
232
AUC scores between trials (P = 0.101; Figure 4 ). The mean difference in composite appetite 
244
There were no differences between trials for time-averaged AUC ratings of pleasure- have physiological effects beyond those previously reported.
267
In the present study, mouth rinsing with carbohydrate increased the distance walked during 60-268 min of treadmill exercise at a fixed RPE of 13 in comparison with rinsing a water solution.
269
This is the first study to reveal a beneficial effect of carbohydrate mouth rinsing for moderate investigation. These findings also suggest that increases in walking distance and energy 306 expenditure may not be associated with differences in heart rate between trials. In this regard, 307 15 the present study supports previous evidence that the ergogenic effect of carbohydrate mouth 308 rinsing is not associated with any differences in heart rate during the exercise bout (Lane et al. bout but may also represent low sensitivity to detect differences in heart rate during exercise.
311
Despite similar improvements in self-selected walking speed with carbohydrate and placebo total of 3 mL of rinse solution (equating to < 0.2 g of carbohydrate) was ingested during the 326 carbohydrate trial, which is insufficient to have mediated the change in substrate oxidation.
327
The concept that changes in substrate oxidation may occur without the ingestion of nutrients is 
